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The Argonne Technique
Argonne’s process consists of dissolving the zinc coating

from scrap in a hot, caustic solution and recovering the

zinc from the solution electrolytically. The zinc-bearing

scrap is charged in an electrolytic cell containing a

70–90°C sodium hydroxide solution. Applying an electric

potential dissolves the zinc into the hot caustic. Clean

scrap is removed, rinsed, and recycled. The electrolyte

is then pumped into a second cell, where the zinc is

electrolytically removed from the solution. The zinc

can be sold to refiners for purification and resale.

The operating-cost benefits to the steelmaking industry

of Argonne’s technology are estimated to be $140 million

per year (compared with using non-scrap sources of iron).

Environmental compliance costs would decrease by about

$150 million per year. Foreign import of zinc could also

be reduced by some $100 million per year.

Meretec has installed a 50,000-ton/yr pilot plant in East

Chicago, Indiana. This plant has dezinced over 1,500 tons

of automotive stamping waste, and tests have demon-

strated that the process can remove not only zinc, but

also many plastic coatings.

Argonne National Laboratory is committed to research and
development leading to high-quality, cost-effective
products that meet the nation’s goal of improving energy
efficiency, reducing emissions, and manufacturing affordable,
advanced-technology vehicles.

The Laboratory has forged partnerships with many firms in
the energy and transportation sectors over the past two decades.
Our location, right in the nation’s heartland and industrial center,
makes cooperative research accessible and cost-effective.

Argonne’s innovative research in recycling is helping to
provide solutions to the challenges associated with today’s and
tomorrow’s vehicles. These programs are supported by the
Department of Energy and U.S. industry.
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The components are not recycled for several reasons,

including the lack of a cost-effective technology for

recovering plastics, potential contamination of the

plastics with other materials from the ASR stream,

and the absence of a strong market. Argonne’s process

has the potential to overcome these economic and

technical hurdles.

A demonstration plant at a shredder site is now processing

polyurethane foam. Plans are also under way to run a

large-scale test using fines in cement.

Through a cost-sharing program with Meretec Corp.,

Argonne is developing a new technology for

converting galvanized steel scrap from stamping

Argonne is testing a technically

promising, potentially economical process to recycle

polymers and other constituents from automotive

shredder residue (ASR). The plastics recovered through

Argonne’s process could be used in a variety of applica-

tions — one of the first might be polyurethane foam for

carpet padding.

The Argonne Technique
The Argonne technique for recycling ASR begins with

mechanical/physical separation of the ASR into several

fractions: polyurethane foam, which is separated and

cleaned; iron-oxide-rich “fines,” which may be used by

the cement industry as a source of iron oxide; and a

plastics-rich stream. Argonne is developing an advanced

froth-flotation process for selective recovery of certain

plastics from the plastics-rich stream. If fines, foam, and

plastics are recycled, as much as 75% of ASR could be

diverted from landfills.

Full-scale implementation of Argonne’s process would

benefit the auto recycling industry. Auto shredders

generate 3–5 million tons of ASR annually. The recycling

of automotive plastics, which constitute about 20–30% of

ASR by weight, is not currently practiced commercially.

plant wastes into clean scrap for steelmaking and

recovery of the zinc. With further development,

the technology could also be used to process galvanized

steel scrap from obsolete automobiles.

Half of the steel produced in the United States is derived

from scrap. With zinc-coated prompt scrap increasing

fivefold since 1980, steelmakers are feeling the effect of

increased contaminant loads on their operations.

Steelmakers are primarily concerned about the cost of

treatment before disposal of waste dusts and the water

associated with remelting zinc-coated scrap. They

therefore need an economical process to strip and recover

the zinc from scrap to prepare it for steelmaking.

Argonne’s process could meet that need.
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